Rapid 1-hour transduction of whole bone marrow leads to long-term repopulation of murine recipients with lentivirus-modified hematopoietic stem cells.
Efficient gene transfer to hematopoietic stem cells by Moloney murine leukemia virus-derived retroviral vectors benefits from ex vivo culture and cytokine support. Both also increase the risks of apoptosis and differentiation among cells targeted for transduction. In an effort to maximize the retention of stem cell properties in target cells, we developed a transduction protocol with a focus on minimizing graft manipulation, cytokine stimulation, and ex vivo exposure duration. Based on their wide host range and ability to transduce quiescent cells, human immunodeficiency virus (HIV)-derived lentivirus vectors are ideally suited for this purpose. Our present studies in a murine model show that whole bone marrow cells are readily transduced after a 1-hour vector exposure in the presence of stem cell factor and CH296 fibronectin fragment. Using this rapid transduction protocol, we achieved long-term, multilineage reconstitution of murine recipients with up to 25% GFP-expressing cells in primary and secondary recipients. Our results demonstrate the unique ability of HIV-derived vectors to transduce hematopoietic stem cells in the absence of enrichment, under minimal cytokine stimulation, and following brief exposures.